In vitro measurements of extracellular L-glutamate level in region CA3 of mouse hippocampal slices under chemical stimulation.
The concentration level of extracellular L-glutamate released from region CA3 of mouse hippocampal slices under tetraethylammonium (TEA) chloride and KCl stimulation was measured with independent methods, i.e., a capillary-based enzyme sensor, a patch sensor, and an enzyme-based imaging method. The L-glutamate level was compared with those at regions CA1 and DG. It was found that the enhanced concentration level at CA3 by TEA stimulation is very similar to that at CA1, but it is much lower than that at DG. The order of the regional distribution of L-glutamate, i.e., DG > CA1 ≈ CA3, was the same as that obtained by K(+) stimulation. However, in the presence of an uptake inhibitor, DL-TBOA, KCl stimulation showed the strongest L-glutamate flux at CA1, while TEA stimulation exhibited the strongest flux at CA3. The usefulness of the present approach for knowing the extracellular L-glutamate level in acute hippocampal slices is discussed.